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“Whip-Po’ Will, Jr.” 
First Seventy Mile an Hour Boat 


Officially timed at Lake George, New York, December, 1917, 70.15 miles per hour, Won 
Mile Speed Championship at Gold Challenge Cup Races at Detroit, September, 1918. Also won 
the Canadian International Gold Challenge ,Trophy and the Great Lakes: International Thousand 
Dollar Gold ,Cup at Toronto, in September, %1918.° Owned sby, Commodore A. L. Judson. 
Built by Jack Reebe.s. Celtimbian Ailsa ‘Craiz Propelleré 22 in.>x 38 iti. Twelve Cylinder Van 
Blerck Racing Engire: a olehes 
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80-Foot British Motor Launches. Speed 20 Knots 


Several of these twin-screw boats performed a vital part in the bottling up of the German 
Submarines at Zeebrugge and Ostend and the total force of 550 boats constituted an important 
factor in British submarine defense. All of these boats, and over 100 more for the Allied 
Governments, were equipped with propellers manufactured by the Columbian Bronze Corpo- 
ration to the specifications of the Elco Company. The boats were built by the Submarine Boat 
Corporation and powered with six-cylinder Standard Motors. 


COLUMBIAN PROPELLERS IN THE WAR 


We can point, with pardonable pride, to the fact that with all of 
the industrial plants in the world to choose from, the Columbian 
Bronze Corporation was selected for the manufacture of the propellers 
for the British Motor Launches, the Russian Sixty-Foot Submarine 
Chasers, the Italian Submarine Chasers (that did such active work 
in the Mediterranean and sunk an Austrian battleship in Pola Harbor), 
the United States 110-foot Submarine Chasers, about 80 per cent of 
the United States Sectional Patrol Boats, the 110 Footers for the 
French: Government, and the castings for the 120 79-inch propellers 
for the Ford Eagle Patrol Boats, besides a large tonnage of miscel- 
laneous bronze and copper castings for various Government enter- 
prises necessary for the successful prosecution of the war. 


There can be no further question as to the supremacy of Columbian 
Propellers, for the three vital factors, efficiency, accuracy and dura- 
bility absolutely govern when propellers are purchased by the United 
States and other Governments in war time. Too many lives are at 
stake to permit the use of any but the best. The utmost speed is 
essential in Naval actions, smoothness of running is necessary for 
the comfort of the crew in the long hours of patrol duty, and reliability 
at all times is imperative. 


Eagle Class Patrol Boat 


Built by the Ford Motor Company, Detroit. 120 79-inch propellers for these were cast of 
Columbian Manganese Bronze. 


To meet this demand for high quality, the organization of the 
Columbian plant has been keyed up to the utmost limits of efficiency, 
and this rigid training during the long years of the war carries an 
additional guaranty of quality for Columbian propellers in peace times. 


THE IMPORTANCE OF THE PROPELLER 


Our slogan, “The speed of your boat depends upon your propeller,” 
is universally conceded to be true. The revolutions and therefore 
the power of your engine, and the efficiency of your hull are both 
controlled by your propeller. Your comfort also is controlled by 
your propeller, for no matter how beautifully your engine and oper- 
ating mechanism are constructed, a poorly made propeller will cause 
excessive vibration. 


To obtain best results with your boat, the right style of propeller 
must first be selected. By glancing through this catalog you will 
note eleven different styles, each one a particular specialty carefully 
designed for certain work. Some authorities claim that one style is 
sufficient ; that by selecting the proper diameter and pitch of that one 
style, maximum results can be obtained. One manufacturer will claim 
this for one style, other manufacturers for other styles, each according 
to his own line of patterns. 


We have proven many times that one style and blade area of 
propeller will not do. A wide blade propeller, like the Columbian 
Commercial or the Ailsa Craig, will give greatest efficiency where 
the resistance is the greatest and where the propeller turns less than 
800 revolutions per minute. The narrow blade, Columbian Arrow 
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Propellers are most efficient on light displacement boats with high- 
speed engines, and blades of medium width, like the Columbian Rocket 
or Columbian Architect, on express cruisers and similar boats, 
equipped with engines turning over eight hundred revolutions per 
minute. 


For commercial work the Columbian Commercial Propeller is the 
best, as the wide, square blades have the greatest driving power, and 
are especially powerful in backing. To meet these conditions, and 
many other variables in propeller installations, many different styles 
of propellers are necessary and the selection must be carefully made. 


Next in importance to the style of propeller is the diameter and 
pitch. Inasmuch as we have over three thousand different patterns 
for propeller of different diameters and pitches in our different styles, 
we are in better position to supply you than is any other manu- 
facturer. 


Having selected the right style, diameter and pitch, the next 1s 
the point in which Columbians excel above all others, viz.: “Quality.” 
Columbian propellers embody all the little niceties of design which 
overcome resistance to rotation and skin friction, and reduce slippage 
to a minimum. In other words, they utilize your power to the best 
advantage. Columbian quality is further described on page 8. 


“Miss Liberty” 
52-ft. Express Cruiser owned by Mr. H. Birge, Buffalo, N. Y. Built by Great Lakes Boat 
Building Corporation. 8-Cylinder Sterling Engines. A 24-inch x 22-inch Columbian Ailsa Craig 
Propeller drives her 20 miles per hour. 
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COLUMBIAN QUALITY 


When we make the assertion that Columbian Manganese Bronze 
Propellers are the most perfect Propellers made, we do so advisedly, 
with a full appreciation of the good qualities of our competitors’ 
products. 


Columbian Propellers excel all others in efficiency, speed and 
power, because the most careful scientific study has developed prin- 
ciples in propeller design not embodied in any other make. 


Naval Architects and Engineers are usually very particular about 
the Propellers they use. They know the advantages gained by using 
Propellers that are accurately and carefully made, true screw, accu- 
rately balanced, and made of bronze of the highest test. Frequently 
they subject our Propellers to the severest inspection with surface 
gauge, calipers and balancing device. We welcome these tests, for 
we know that customers making them are in position to appreciate 
the quality of genuine Columbian Propellers as compared with others, 
and that further orders will surely follow. 


The principal features of a perfect Propeller are these: Design, 
Accuracy as to pitch, Balance as to pitch, Balance as to weight, Work- 
manship and Material. 


Design.—By “design” is meant not only the outline or shape of 
the blade, but also the face of the blade, which must force the water 
aft with the greatest efficiency; the cross sections of the blade, the 
advancing and leaving edges, and the method of joining the blade 
to the hub, all of which are designed for the best stream line efficiency 
—the least possible resistance to rotation. It is this carefulness of 
design that enables us to so distribute the metal as to obtain the 
sharp, thin edges, yet with abundance of strength where it is required. 
Columbian Propellers, therefore, rotate faster with the same power. 


Accuracy as to Pitch—The Columbian method of generating the 
pitch from a Master Helix (screw-thread) in making the patterns has 
no equal. The pitch is accurate; it cannot be otherwise. This is a 
most important point. The engine manufacturer must have the pitch 
he orders, or his engine will run too fast or too slow. The naval 
architect’s data is all wrong if the pitch is not what he thinks it is. 


Balance as to Pitch.—This means having the pitch the same on 
every blade of the Propeller, and the same at every point on each 
blade.. This is a most difficult thing to obtain. It is impossible with- 
out our Pitch Generating Machine. If the pitch is not balanced a 
loss in efficiency and excessive vibration result. 
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Balance as to Weight—Each Columbian Propeller is accurately 
balanced. Its blades are all equal in weight. This prevents vibration 
and excessive wear on the stern bearing. 


Workmanship.—To retain in the finished propeller the accuracy 
and carefulness of the design of the pattern, the most careful work- 
manship must be employed together with a most rigid system of 
inspection. The Columbian organization of skilled workmen is the 
result of years of development and training. 


Material.—All Columbian Propellers are made of Columbian 
Manganese Bronze, which is equal to any manganese bronze made. 
It is non-corrosive in salt water and is exceedingly strong. The fol- 
lowing tests were made in Dr. Charles F. McKenna’s Laboratory, 
New York City: 


shes Test Test AES 


No. 0 No.1 No. 19 No. 21 
lbs. lbs. lbs. Ibs. 
Breaking strength per sq. inch.......... 76,000 74,500 70,050 71,750 
Elastic limit per square inch............ 38,000 36,000 35,600 36,750 
(Pull required to start stretching) 
Elongation in two inches.............-. 30% 26% 39% 37% 


(Amount of stretch before breaking) 


Manganese Bronze used in Propellers for the United States Navy 
must show a breaking strength of at least 65,000 lbs. per square 
inch, and elongation not less than 20 per cent. Columbian Manganese 
Bronze exceeds these requirements. 


Patents——The Columbian Pitch Generating Machine used in 
making Columbian Propeller Patterns, and also used in checking the 
accuracy of Columbian Propeller Castings, is fully protected by basic 
United States Letters Patent. 


The Columbian exclusive method of making Columbian Propeller 
Patterns is also fully protected by basic United States Letters Patent. 
Infringers will be prosecuted. 
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TERMS 
Please Read Carefully 

All bills as rendered show net prices. 

Unless otherwise definitely stated, all prices are F. O. B. Freeport. 


Unless Credit arrangements have been made, cash must accompany 
5 p) ’ 
all orders. 


Unfortunate experiences have forced us to require a deposit in 
advance on all C. O. D. orders. 


This makes it impossible to ship telegram orders C. O. D. unless 
customers are known to us. 


Remit by Post Office or Express Money Order, Draft, Postal Note 
or Check on your local bank. ; 


All goods are carefully packed and shipped in good order. No 
charge for boxing or crating. 


We are glad to make Credit arrangements when customers are 


satisfactorily rated in Dun’s or Bradstreet’s or upon receipt of suitable 
references. 


We stand back of all Columbian products and will make good 
if not as represented in our guarantee. We request our customers 
to write us at 50 Church Street, New York City, about any complaint 
and to hold the goods until our reply is received. 


If goods are returned, they should be shippd to our plant at 
Freeport, Long Island, New York and not to our New York Office. 
Express or freight charges must be prepaid. Mark your name plainly 
on the box and also on the goods and write us, sending express or 
freight receipt and stating why goods are returned. 


REFERENCE BANKS 


Metropolitan Trust Company, New York Creve 
Fidelity Trust Company, New York City. 


The Freeport Bank, Freeport, New York. 


A TRADE MARK AND A GUARANTEE 


DEM 
Aap 


This trade-mark is stamped on the hub 
of every genuine Columbian Propeller. It 
is registered in the Patent Office at Wash- 
ington, D. C., and means that the wheel 
is a genuine high-grade Columbian Pro- 
peller, made by the Columbian Bronze Cor- 
poration of 50 Church Street, New York. It also means that it 18 
guaranteed to be made of Columbian Manganese Bronze, strong, sound 


tow 
10 


$, ¢ 
Caeser 


and clear of defects, that the blades are true and of the pitch repre- 
sented, and that the workmanship is accurate. 


This trade mark on other Columbian products means that they 
also are guaranteed to be as represented in our catalog, that the 
metal is strong, sound and clear of defects, and that the workmanship 
is accurate. 


If not as represented, any Columbian product bearing this trade 
mark may be returned to us within one year from date of purchase, 
and we will repair it and place it in as good condition as originally 
represented, or we will replace it without charge, providing it is re- 
turned with express or freight charges prepaid. 


ROTATION OF PROPELLER 
Be Sure and State Whether Right or Left Hand Wheel is Wanted 


Left Hand Right Hand 


The above show the directions in which the wheels revolve when 
you stand on the ground behind the boat and look at the propeller 
in position under the stern. If the propeller revolves in the same 
direction as the hands of a clock to force the boat ahead, it is right 


hand. If it revolves in the opposite direction to the hands of a clock, 
it is left hand. 


When you stand in the boat forward of the engine, facing the 
stern of the boat, if the propeller shaft turns in the same direction 
as the hands of a clock, a left hand propeller is required to force the 
boat ahead. If the propeller shaft turns in the opposite direction 
to the hands of a clock, a right hand propeller is required. 


‘The propeller should be installed with the rounding or convex side 
of the blade toward the engine, the flat side facing aft, 
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Style C. Fig. 50 
Columbian Speed Weedless 
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We guarantee this propeller to be “weedless.” It will clear itself 
of weeds, eel grass, water hyacinth and other marine growths while 
running. Any weeds the boat will go through, this propeller will 
pass without fouling. If the wheel fails to throw off the weeds and 
stops the engine it may be returned and we will refund your money. 

Although the weedless propeller is not true-screw, it is an excellent 
speed wheel, having won several prizes in races, and on small boats 
is also good for towing. In fact, owing to its weedless qualities it 
is a good all-around wheel, as it will go anywhere without causing 
annoyance. 

Care should be taken that weeds cannot accumulate around the 
propeller shaft forward of the propeller, and the rudder should be 
tapered off on its forward edge below the propeller shaft so the weeds 
will pass under the rudder. 

2-Blade Weedless propellers are made in diameters from 10 inches 
to 30 inches. 

3-Blade Weedless propellers are made to order only from 22 inches 
diameter up. Prices upon application. 


BRONZE POLISHED, 2-BLADE 


nice Extra for Pitch Pitch 

Diameter Not Bored Boring Ratio 1.25 Ratio 1.5 
10 inch $4.00 $1.00 12% inch 15 inch 
12 inch 5.50 1.00 15 inch 18 inch 
14 inch 7.00 1.40 17% inch 21 inch 
16 inch 9.50 1.60 20 inch 24 inch 
18 inch 11.50 1.80 22% inch 27 inch 
20 inch 15.00 2.00 Dy Thnelan 30 inch 
22 inch 18.00 2.30 27% inch So) ibevela 
24 inch 23.00 2.60 30.) inch 36 inch 
26 inch 28.00 3.00 3214 inch 39 inch 
28 inch 34.00 3.40 Se) shavela 42 inch 

a 45 inch 


30 inch 43.00 3.80 3714 inc 


Propellers with pitches other than the above will be made to 
order. 

Be sure and state whether right or left hand wheel is wanted. 
See page 11. 
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Style A. Fig. 20 
Columbian Reliance Propeller 


The original Columbian Speed Propeller which started the Co- 
lumbian reputation, winning seven championships the first year. It is 
one of the fastest wheels made, and is very efficient for all types of 
boats. 


Many authorities maintain that the most important working sur- 
face of a propeller is located about two-thirds of the distance out 
from the hub; that the greatest driving effort is exerted from that 
point to the end of the blade, and that the portion toward the hub 
develops comparatively little driving power and should therefore be 
designed merely for strength and to offer the least possible stream- 
line resistance. 

This propeller is designed on those principles and its efficiency 
supports the claims made for it. 

They are furnished with any ordinary pitch. For blade areas 
see page 20, for prices see page 19. 


Style A. Fig. 10 
Columbian Reliance Propeller 
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Style E. Fig. 40 
Columbian Arrow Propeller 


COLUMBIAN ELLIPTICAL BLADE PROPELLERS 


For prices see page 19. For blade areas see page 20. 


The Columbian line of true-screw Elliptical blade propellers, com- 
prising as it does, four different styles, the Columbian Arrow Propeller, 
the Columbian Rocket Propeller, the Columbian Architects Propeller 
and the Columbian Ailsa Craig Propeller, is so complete in its range 
that it offers a suitable propeller—diameter, pitch and blade area— 
for any motorboat. 


Each one of these styles has made a reputation of which we are 
justly proud. They embody in their design the most modern prin- 
ciples of propeller efficiency and the workmanship is what the most 


Style E. Fig. 30 
Columbian Arrow Propeller 


At 


Style G. Fig. 90 
Columbian Rocket Propeller 


fastidious naval architect would obtain if a workman under his per- 
sonal instruction and supervision were to produce the finest propeller 
of which he could conceive. 


We believe we have made it impossible for any designer to produce 
a special propeller for any individual boat that will give better results 
than a propeller we may select from one of our own stock patterns. 


The elliptical shape of propeller blades is favored generally by 
Naval Architects, and propeller designers, because the blades are of 
simple outline, symmetrical and geometrical. The contour offers a 
smooth curve at every point, without sharp angles, and permits the 
advancing edge to offer the least possible resistance in cutting the 
water, and the leaving edge to allow the water to close over it with 
a minimum possibility of cavitation. 


The blade area both expanded and projected can be figured by a 
well known geometrical formula with an easily ascertained allowance 
for the construction at the hub. The greater portion of the area of 
the blade is distributed symmetrically around the center, and the area 
diminishes near the end of the blade, thus offering less resistance to 
rotation. For this reason the Columbian Ailsa Craig propeller of the 
same diameter, pitch and of slightly greater blade area will rotate 
faster with the same power than the Columbian Commercial propeller, 
with square end blades. On a boat that is easily driven this would 
increase the speed, but for driving against head winds or other great 
resistance the square end blade might give better results. 
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Style F. Fig. 80 
Columbian Architects Propeller 


COLUMBIAN ARROW PROPELLERS, STYLE E 


Narrow blade propellers of this type are best suited for light easily 
driven boats such as displacement speed boats, and light runabouts 
with high speed engines. They are also used frequently on heavier 
boats with high speed engines with too little power. In that case a 
propeller of large diameter and low pitch is required, and the narrow 
blades permit a larger diameter for the same power, giving better 
results. The greatest width of blade is 25 per cent of the diameter. 


COLUMBIAN ROCKET PROPELLERS, STYLE G 


These propellers have been used to good advantage on high speed 
engines in displacement racers, express cruisers, day cruisers, run- 
abouts and V bottom boats. Wherever an engine is installed turning 
over 600 revolutions per minute, the Columbian Rocket Propeller 
should be considered. The greatest width of blade is 29 per cent of the 
diameter. 


COLUMBIAN ARCHITECTS’ PROPELLER, STYLE F 


This propeller made its reputation on high powered displacement 
racers, winning many championships. It was designed to meet the 
demands of prominent Naval Architects and follows somewhat but 
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Style I. Fig. 110 
Columbian Ailsa Craig Propeller 


not entirely the construction of the Thornycroft propeller, the hub 
being long and the blade width following well down to the hub. 


It is an exceptionally efficient propeller on any installation turn- 
ing from 600 to 1,400 revolutions per minute. With the same power 
it turns somewhat slower than either the Rocket or Ailsa Craig 
propeller, but there is maximum driving power in every revolution. 
The greatest width of blade is 33-1/3 per cent of the diameter. 


COLUMBIAN AILSA CRAIG PROPELLER, STYLE I 


This propeller is modelled largely after the one used by the Ber- 
muda Racing Cruiser “Ailsa Craig” when she won the first race to 
Bermuda in the remarkable time of 65 hours and 39 minutes. 


In recent-tests made with propellers of the same diameter and 
pitch at the same number of revolutions, on the same boat, these 
wheels proved more efficient turning 600 r.p.m. than any other pro- 
pellers made except the Columbian Style Paley 


We recommend these propellers for yachts having engines turn- 
ing less than eight hundred revolutions per minute. 


The greatest width of blade is 40 per cent of the diameter up to 
36-inch diameter, but less for larger sizes. See page 20. 
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Style H. Fig. 100 
Columbian Commercial Propeller 


We claim these propellers to be the most efficient made anywhere 
for heavy boats with engines turning less than six hundred revolu- 
tions per minute, on boats operating against strong tides, currents 
or in rough weather, or against strong head winds, or for boats used 
for towing. 


For that service we have never found any propellers of the same 
diameter and pitch and with approximately the same blade area, or 
less blade area, that would equal them in either speed or power. 


They are also the most powerful propellers we make for backing. 


They are true screw and are designed on the principles of the 
Columbian Reliance propellers combined with the more efficient cross- 
section of that portion of the blade near the hub embodied in the 
elliptical blade propellers. 


COLUMBIAN TOWING PROPELLERS. STYLE B. FIG. 60 


These propellers, with narrower blades, embody the same features 
as the Columbian Commercial Propellers. They are used for the 
same service on boats where a large diameter is desired, but equipped 
with engines not powerful enough to turn the Columbian Commer- 
cial’ Propellers the required number of revolutions per minute. 


For illustration see page 46. 


PROPELLER PRICES 


The price list covers propellers of the following styles which are 
made only in the following diameters: 


Style A—2-Blade 10 inches to 30 inches, 3-Blade 10 inches to 36 
inches. 


Style E—2-Blade 10 inches to 30 inches, 3-Blade 10 inches to 36 
inches. 


Style G—3-Blade only 12 inches to 36 inches. 
Style F—-Blade only 12 inches to 36 inches. 
Style I—3-Blade only 12 inches to 50 inches. 


Styles B and H—8-Blade only 22 inches to 50 inches. 


Two Blade SOA ea dee Three Blade 


Diameter Not Bored Boring Diameter Not Bored 
10 inch $3.00 $1.00 10 inch $4.00 
12 inch 3.80 1.00 12 inch 5.50 
14 inch 4.80 1.40 14 inch 7.00 
16 inch 6.50 1.60 16 inch 9.50 
18 inch 8.25 1.80 18 inch 11.50 
20 inch 11.00 2.00 20 inch 15.00 
22 inch 13.50 2.30 22 inch 18.00 
24 inch 16.00 2.60 24 inch 23.00 
26 inch 20.00 3.00 26 inch 28.00 
28 inch 25.00 3.40 28 inch 34.00 
30 inch 33.00 3.80 30 inch 43.00 
32 inch 4.40 32 inch 52.00 
34 inch 5.20 34 inch 59.00 
36 inch Propellers of 6.00 36 inch 65.00 
38 inch odd diameters 7.00 38 inch 78.00 
40 inch made to order. 8.00 40 inch 100.00 
42 inch Prices same as 9.00 42 inch 108.00 
44 inch next larger 10.00 44 inch 126.00 
46 inch even diameters 12.00 46 inch 150.00 
48 inch 15.00 48 inch 176.00 
a 


50 inch 19.00 50 inc 


195.00 


Columbian Propellers are all true screw and made of Manganese 
Bronze, polished and guaranteed as shown on page 10. Propellers 
larger than 32 inches in diameter are not always buffed. All of these 
styles are furnished with any ordinary pitch. Blade areas are shown 
on page 20. Hub dimensions on page 21. 


Be sure and state whether right or left hand wheel is wanted. 
See page 11. 
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DIMENSIONS OF HUBS OF COLUMBIAN PROPELLERS 
These Dimensions Cover Both Two and Three-Blade Propellers 

If special hubs are required a slight extra charge may be made. 
Odd diameters up to 21 inches are made to order only. Hub dimen- 
sions and prices are the same as the next larger even diameter. 


Largest Diam. LENGTH OF HUB 


Tapered Shaft] Styles A, B, 
Propeller Hub Permissible (Cy 18, ayovel Tel Style I Style F Style G 
Diam. Inches Diam. Inches fon Say Inches Inches Inches Inches 
nches 

10 1% Ih, 1% 1% 2% 
12 13% BK 2% 2% 2% 
14 15% 1 23 25% 3 2th 
16 té 1% 25% 16 3% 3 
18 2 13% 3 3% 3% 33% 
20 2%, 1% 336 16 4 334 
22 214 134 354 3% 454 41, 
24 2% 1% 4 4, ; 404 
26 3 2 436 45%, 536 47% 
28 3% 2% 43/4, 5 534, 5% 
30 3% 2% 5% 53% 6% 55% 
32 3354 2% 5% 534, 6% 
34 2% 5% 6% 6% 63% 
36 44 234 6% 6% 7% 634 
38 4% 2% 65% 6% 
40 434, 3 7% 74, 
42 5 3% 734, 75% 
44 5% 3% 8% 
46 5% 33% 834 834 
48 534 3% 9% 834 
50 334, 95% 9¥ 


Hub Dimensions Are the Same on All Styles 


Largest Diam. 


Length Tapered Shaft 
Lut a > orate 
Dee eke Dinas oe ee 
Inches 

52 re 103% 4, 
54 734, 1034 456 
56 8 11% AI, 
58 8Y/ 114% 5 

60 16 12 5% 
62 8% 123% 53% 
64 91% 1248 5% 
66 a6 1375 55% 
68 934 1356 5% 
70 10 14 6 

72 10% 144% 6% 
74 10% 1434 63% 
76 10% 15:6 6% 
78 11% 155% 654 
80 1lis 16 6% 
82 1134 163% 

84 12 1648 7%, 
86 12% 17% 73% 
88 12% 175 7 
90 12% 18 73% 
92 13% 181% 1% 
94 136 1834 8 

96 1334 193% Bu 


COLUMBIAN STUFFING BOXES FOR MOTOR BOATS 
For Larger Sizes Ask for Columbian Motorship Catalog 


ie 


Fig. 150 Fig. 155 Fig. 160 
Lock Stuffing Box Square Flange Plain Stuffing Box 
Stuffing Box 


Fig. 150. Lock Stuffing Box.—This has a bronze set-screw in the 
cap which seats in the groove in the box and positively locks the 
cap in position. It also contains a washer which prevents the packing 
from being twisted as the cap is screwed on. If the ordinary lock 
nuts are preferred, they will be furnished without extra charge. 

These stuffing boxes have long bearings, with plenty of room for 
packing, and large thick flanges. They are made extra heavy of 
the best anti-friction metal and will stand the wear and tear, When 
once packed they will never work loose and require no further 
attention. Price list below. 


Fig. 155. Square Flange Stuffing Box.—These Stuffing Boxes are 
the heaviest and most substantial on the market. Note the weights 
in the list below. The construction is similar to Fig. 150, with lock- 
cap and washer, and the material is the best money can buy. For 
heavy commercial boats these have no equal. Babbitt lined unless 
ordered solid bronze. If the ordinary lock-nuts are preferred, they 
will be furnished without extra charge. 


Size 1¥Y% in. 134 in. 2 in. 2% in. DAT 


; j 4 in. é t 244. in, 
Approx. Weight 9 Ibs. 14% lbs. 18 Ibs. 2234 Ibs. 2734 lbs. 38 Ibs. 
Price $8.70 $17.50 $25.50 $30.50 $37.00 $50.00 
Size Bolts Required 5 Ye % 54 YA % 


For fitting Stuffing Box to stern tube add one-sixth ‘of price. 
Fig. 160. Plain Stuffing Box.—This Stuffing Box is made of 
good bearing metal, and in the smaller sizes makes a very serviceable 


article. It is similar to that listed by other makers as “Heavy Pattern.” 
$s Fig. 150 : Fig. 160 Size of Bolts 
_ Siz ____ Weigng ch _Price ; Weight ¥ Pe iicoms Required 
¥% in. 1% lbs. $1.85 % Ib. $1.30 ¥ in. 
¥% in. 1% lbs. 2.10 tip, 1.40 ¥% in. 
% in. 2 illoss, 2.60 1% lbs. 1.70 3% in. 
ein: 234 Ibs. 3.40 1% Ibs. 1.90 ¥% in, 
1% in. 3% lbs. 3.70 2 Mog. 2.30 YY in. 
1% in. 43% Ibs. 5.00 23% lbs. 2.60 Y% in. 
13% in. 5% lbs. 5.90 3 thos, 3.60 Y in. 
1% in. 75% Ibs. 7.50 33% Ibs. 4.00 5% in. 
134 in. Saeelbss 16.00 5% lbs. 8.00 5% in. 


For fitting Stuffing Box to stern tube add one-third of price. 
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COLUMBIAN STERN BEARINGS FOR MOTOR BOATS 
For Larger Sizes Ask for Columbian Motorship Catalog 


eres 


Size of 


Fig. 170 Bolts 

Size Weight Price Required 
34 in. 34 1b. $1.15 3% in. 
#%in. 1%1bs. 1.30 % in. 
tins 154 lbs} 1:60 ¥ in. 
1%in. 1% lbs. 1.90 ¥% in. 
1% in. 2% lbs. 2.60 ¥Y in. 
13% in. 4% |bs. 3.60 Yin. 
1%in. 634 1bs. 5.60 5% in. 
134 in. 91% lbs. 9.60 5% in. 


For fitting Stern Bearings to 


Fig. 156 Fig. 170 ik stern tubes add ¥% of price. 
Square Flange Stern Heavy Stern Bearing 
Bearing 


Fig. 170. Heavy Stern Bearing.—This is of the same quality as 
the Fig. 150 Stuffing Box. The weights offer a basis for comparison 
with Stern Bearings ordinarily sold. 


Fig. 156. Square Flange Stern Bearing Babbitted.—Like the Fig. 
155 Stuffing Box this is for the heavier class of boats where durability 
and reliability are required. Higher in first 
One unnecessary hauling out saved, 
more than pays for heavy bearings. 


Ihe ng a“ Wiroulnile Sawweir” 
cost, but lower in maintenance. 


Size Thi 1A 2 in. 2% in. 2% in. 2% in. 
Approx. Weight 7% lbs. 12 lbs 16 lbs. 19%4 lbs. 24 Ibs. 32 lbs. 
Price $7.00 $14.00 $20.50 $25.00 $30.00 $40.00 
Size Bolts Required 5@ in ¥% in 5% in. 54% in. ¥% in. 


For fitting Stern Bearing to 


(| 


¥, in. 


Stern Tube add one-sixth of price. 


Fig. 201. Lag Screws—Cast Fig. 202. Hanger Bolts—Cast 
Manganese Bronze Manganese Bronze 
Size 4 Baie Size Price 
B45 Si Ik) Wily CAC Mo gcancaccavcee $.20 3% in.x 3 in. long under nut.... $.34 
Vato eia hie, rer oeeinmo nanos oF 34 %in.x4in. “ cr i 44 
SHE ON ALTAL ogy ently nearer 60 Gye iim, 325) th 5 s AS 
37 Ginn tile wkye aware eee aan 90 SA iho S(O sh © x e 1.10 
SMH eb SecMleeh ey Um nimammem ata caicat Wo thangs Sita, e 1.90 
TAIL NUTS 

Manganese Bronze Tail Nuts can be furnished separately in sizes 


and at prices listed on page 24. 


For Bronze Set Screws and 


La 


Brass Cotter Pins see page 26. 
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2) 


inch diameter per foot. 
PROPELLER SHAFTING 


Columbian Standard Propeller Shaft Mount 


Taper 34-in. diameter per foot for shafts 3 inches diameter 
smaller. For shafts larger than 3 inches diameter the taper is 1 


For Larger Sizes Ask for Columbian Motorship Catalog 


Tapering, 


Threading, Manganese Bronze 

Prices Per Foot Diameter, eS Diameter rock pte Price 
Steel Bronze Inches to Propeller Screw Per Inch Per Pair 

Prices y, $1.00 | Not ys 12 $.40 

upon 4% 1.15 f Tapered 4% 11 45 

Application V4, 155) yy 2 40 

RB 1.80 4% 11 45 
| 1.95 34 10 60 
1% 2.25 34 10 60 

) 1% 2.60 R 9 90 
| 13% 2.95 1 8 1.00 
1% 3.40 1% 7 1.30 
154 3.85 1, 7 1.50 
134 4.25 1y, 7 1.50 
1% 4.65 14 6 2.15 
Z 5.00 1% 6 OEMS) 

2” 7.50 134 5 3.85 

2% 9.00 134 5 3.85 

234, 10.00 2 414 5.80 

3 11.50 2y 4y, 7.00 

3% 12.75 2% 4 9.60 

3% 15.00 2% 4 9.60 

334 17.00 234, 4 11.60 

21.00 3% 12. 70 


and a cotter pin, as shown above. 


For keyway on engine end of shaft add 90 cents. 
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mens Gee ordered. propeller is secured 1 by two oes nuts 


If propeller is bored with straight hole and set screws, no ch large 
is made for fitting shaft. If bored with straight hole with str aight 
‘key and without nut, the price for fitting is one-third of the above. 


or 


SCREW AGAINST 
4 SIDE OF NUT. 


HEADLESS SET 


Columbian Fairwaters. Fig. 196 
Bronze Fairwater Tail Nuts designed to S. A. E. standards; 
adapted to the diameter of the standard hubs of Columbian Propellers. 
Specify diameter of propeller hub, diameter of shaft screw thread, 
number of threads per inch and whether right or left hand thread; 


Fits Fits =F ats Fits 
Diameter Columbian Diameter Columbian Diameter Columbian 

Fairwater, Propeller, Price Fairwater, Propeller, Price Fairwater, Propeller, Price 

Inches Diameter Each Inches Diameter Each Inches Diameter Each 
16 10 $2.00 254, 24 $4.60 4 38 $10.60 
13% 12 BMS 3 26 5.30 434, 40 12.00 
154 14 2.40 3% 28 5.80 5 42 14.00 
148 16 2.60 3% 30 6.30 5% 44 15.00 
2 18 3.00 334 32 7.00 5% 46 18.00 
2% 20 3.40. 4 34 8.00 534 48 19.50 
24% 22 3.80 414 36 8.80 6 50 21.00 


Fig. 185 


Fig. 185 may be held in position at center of shaft without counting. 
Pressure against shaft compresses an internal spring, engaging the 
clutch and starting the counter, which operates as long as pressure 
continues. This avoids the necessity of “finding” center of shaft at 
instant timing is to start. Price $3.85. 

Fig. 195 counts the instant it engages shaft. Price $1.85 net. 
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COLUMBIAN STANDARD PROPELLER SHAFT 
TAPERS 


The standard Propeller shaft tapers were adopted by the National 
Association of Engine and Boat Manufacturers in 1914. Later the 
work of the Standards Committee of the Association was taken over 
by the Marine Division of the Standards Committee of the Society 
of Automotive Engineers, who quite radically revised the Nationa! 
Association Standards in March, 1918. 


We adopted the National Association Standards in 1914 and have 
used them constantly. We have also adopted the revised standards 
of the Society of Automotive Engineers with the exception of certain 
minor details. 


For shafts 8 inches diameter or smaller the Standard Taper is 34- 
inch diameter per foot, which is equivalent to 1/16 inch per inch. 


2 


For shafts larger than 3 inches diameter the Standard Taper is 
l-inch diameter per foot, which is equivalent to 1/16 inch in 34 of 
an inch. 


The basis for the length of taper is three times the diameter of 
the shaft, and the diameter of the small end of the hole in the pro- 
peller hub corresponds to that length of taper. 


The actual length of taper on the shaft is made slightly shorter 
than three times the diameter to permit the tail nut to be screwed 
tight without striking the shoulder at the end of the taper. 


In the Columbian Standards the diameter of that portion of the 
shaft which is threaded for the tail nuts is larger than the S. A. E. 
Standards, for greater strength and to minimize machining. 


The lengths of the threaded portion are also greater to allow for 
two tail nuts and cotter pin, whereas the S. A. E. Standard shows 
only_one tail nut and a small set screw for shafts up to 3 inches in 
diameter. 


The standard measurements of Columbian Propeller hubs are 
shown on page 21. 


Propellers bored to the Columbian Standards will fit the S. A. E. 
standard shafts, but Columbian Fairwaters and tail nuts will not fit 
S. A. E. standard shafts unless made special. 


Cast Manganese Bronze Set Screws Split Brass Cotter Pins 
Seuss a ; aa ; ; - Pe 1p iz : Per 
Size Doz. rs Size Doz. 
$8 Tie seh sit, S@ere lileads sooo SH sy Wil, sk 2 til, osecqncusdodsncaseas $.60 
Y% in. x 34 in., a Co aa ESOL Peel Mit GeKe9 SIT em > a sods eee 8 1.60 


COLUMBIAN STANDARD PROPELLER SHAFT 
TAPERS 


SCREW AGAINST 
SIDE OF NUT. 


§ HEADLESS SET 


N 


= 


Dimensions of Columbian Propeller Mounts 


All dimensions are in inches. Tapers for 3-inch shafts or smaller, 
34 inch per foot; 7g inch per inch. Tapers for larger shafts, 1 inch 
per foot; ~g inch in 34 inch. 


Diameter Diameter Number 


Shaft Hole in Shaft Taper Length of Keyway Diameter Threads Length of 
Diameter Propeller Hub at Small Taper Width Depth Thread on Per Inch Threaded 
Small End End Shaft U.S. 8. Portion 
Vy, 0.609 0.617 2% is ao yy WZ wR 
wR O72 0.719 2% tc de % 11 1% 
1 0.812 0.821 2% vA \% 34 10 fs 
1% 0.914 0.922 3% A \% V4. 10 ¥6 
1% 1.016 1.031 3% Ps Pe R 9 1Y% 
134 1.117 1.133 3% ¥% i 1 8 134 
ly 1.219 1.234 44 x% is 1% 7 2 
15% 1.320 1.336 45% 1s 3a 1% 7 2is 
134 1.422 1.438 5 ws 35 1% 7 te 
1% S28 1.540 5% yy iy 1% 6 2% 
Z 1.625 1.641 534 yy YY 1% 6 25% 
2% 1.828 1.845 61% ts 35 134 5 3s 
2% 2.031 2.047 74, 4% te 134 5 3i6 
234 2.234 2.258 77% té 32 2 44 3% 
3 2.438 2.461 856 YA ¥% 214 4, 18 
3 2.438 2.469 93% h ae 2 4 436 
3% 2.625 2.656 10% Ws 16 24 4 43% 
334 2.812 2.844 10% +8 48 2%, 4 +8 
+ 3.000 3.031 115% 1 y, 3 3% SA 


Important.—In tapering shafts and boring propellers it is neces- 
sary to work accurately to the diameter at the small end of the taper, 
and it should be noted that the diameter of the small end of the hole 
in the hub of the propeller should be smaller than the diameter of the 
shaft at the small end of the taper. 
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COLUMBIAN MOTORSHIP PROPELLERS 


Efficiency.—The refinements of the designs of Columbian Motor- 
boat Propellers, their accuracy of workmanship and high quality 
throughout have in a few years placed them far in the lead of other 
makes. We are now applying this experience in propeller manu- 
facture to a standardized line of Motorship Propellers, and while 
these heavier propellers cannot be designed with the same degree of 
refinement as the smaller ones, the principles are the same and in- 
creased efficiency in the larger class means much more in actual 
dollars saved than in the smaller. 


If through a reduction of the resistance to rotation the same size 
(diameter, pitch and blade area) propeller can be turned the same 
number of revolutions per minute with less power, fuel is saved. If 
the same size propeller can be turned a greater number of revolu- 
tions with the same power, speed is increased and running time re- 
duced. If with the same power a larger propeller (either diameter, 
pitch or blade area as conditions may necessitate) can be turned the 
same number of revolutions, either speed or driving power may be 
increased, whichever is required by the service in which the ship is 
engaged. 

If in addition to this, the efficiency of the propeller is increased, 
that is, driving power per revolution, a large additional saving results. 


The savings accomplished in the small class of propellers we are 
now obtaining in the larger, and experience thus far convinces us 
that these problems have not heretofore received the careful study 
they merit. 


The wonderful achievements in other lines of effort by scientific 
application to the problems involved can be fully duplicated in the 
line of large propellers, and the opportunities for increased efficiency 
are now offered to the owners and designers of motorships. 


Standardization—The Columbian line of Motorboat propellers 
is so complete that every possible requirement of any Naval Architect 
in designing a special propeller for any individual motorboat can be 
filled by a propeller selected from one of our stock patterns. 


Eventually we aim to make our line of Motorship Propellers com- 
plete enough to meet any requirement in that line also. Our line 
now comprises the several different styles illustrated in the follow- 
ing pages, and the wide range of diameters, pitches and blade areas 
will go far toward the accomplishment of our aim. 


Suggestions.—Our aim has always been to follow the ship de- 
signer but to lead the propeller manufacturers of the world in pro- 
ducing the standards that the industry requires. It is our desire to 
fully meet the demands of designers both in general and in details of 
manufacture. To this end we at all times solicit your ideas and 
suggestions. 
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Style M. H. Fig. 120 
Columbian Hercules Propeller 


Made in even diameters, 52 to 96 inches. Any ordinary pitch. 
Blades areas are shown on page 32. Hub dimensions on page 21. Great- 
est width of blade one-third of the diameter. Prices upon application. 

Columbian Motorship Propellers are made in all styles in even 
diameters, 52 to 96 inches, two, three or four blades, right or left hand, 
and can be furnished with any ordinary pitch from a pitch ratio of 
6 to 1.5. Propellers with special pitches made to order. 

Propellers with larger hubs or other slight alterations can be 
furnished at moderate additional charge. 
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Style M. I. Fig. 125 
Columbian Imperial Propeller 


Made in even diameters, 52 to 96 inches. Any ordinary pitch. 
Blade areas are shown on page 32. Hub dimensions on page 21. Great- 
est width of blade one-third of the diameter. Prices upon application. 

Columbian Motorship Propellers are true screw, accurate to pitch, 
balanced to weight, polished smooth, but not buffed. The edges are 
smooth and true; workmanship of “Columbian Quality.” They are 
made of Columbian Manganese Bronze, and designed for greatest 
stream line efficiency—the least resistance to rotation. 


2 
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Style M. E. Fig. 130 
Columbian Eagle Propeller 
Made in even diameters from 52 inches to 96 inches. Any ordinary 
pitch. Blade areas are shown on page 32. Hub dimensions on page 
21. Greatest width of blade one-quarter of the diameter. Prices upon 
application. 


Columbian Motorship Propellers will be furnished on special order 
not balanced or polished to those desiring to purchase at lowest 
prices. The castings are smooth, edges filed, and they will be “com- 
mercially balanced”’—halanced better probably than the ordinary pro- 
peller casting. 
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SPECIAL PROPELLERS 


It is our desire to co-operate with naval architects and designers in 
working out any special propeller problems they may encounter. Our 
experience in propeller design, and our large fund of information cov- 
ering the selection of the proper propeller for a very large variety of 
motor boats and vessels, may be of value. After the design is com- 
pleted, our facilities for making propeller patterns with the greatest 
accuracy place us in an exceptionally favorable position to render 
the best possible service in executing that class of work. 


In this connection it should be realized that our pattern makers 
are working almost constantly on propeller patterns. A glance at the 
large number of propellers of different styles, diameters and pitches 
listed in this catalog will make it apparent that our propeller pattern 
making facilities and experience are exceptional. 


There are many elements of propeller design which are not at all 
understood by the ordinary pattern maker, and the amateur attempt- 
ing to make a propeller pattern which will produce a propeller em- 
bodying the greatest efficiency, will find much to learn before he can 
accomplish results which will compare favorably in actual speed 
trials with a propeller manufactured from the patterns of an expert 
propeller pattern maker. 


When the pattern reaches the foundry many more details are 
encountered which must be closely watched in order to obtain a cast- 
ing as accurate as the pattern. Manganese Bronze, which is the metal 
usually specified for propellers, plays many tricks in shrinkages which 
can easily throw a propeller out of pitch unless the methods of counter- 
acting them are understood. 


Our efficiency in making accurate castings is best attested by an 
order for one hundred and twenty propellers, weighing about two 
thousand pounds each, for United States Patrol Boats, each blade 
being thirty-six inches wide; the order being taken on our guarantee 
that the blades would not be more than one-quarter of an inch out 
of true across the thirty-six inch face. The order was filled without 
a single rejection. 


Not every foundry can make a smooth manganese bronze casting, 
which is an essential to economical propeller manufacture, and the 
polishing and balancing require a skilled and carefully trained 
organization. 


All of these essentials are assured by the facilities and efficiency 
of our organization. 


Built Up Propellers——Where propellers are designed with separate 
blades bolted to the hub they are usually of large size; therefore the 
possibilities for vibration and inefficiency are more important because 
more costly than on the smaller propellers. It is even more essential, 
therefore, that the individual blades are accurate and properly ma- 
chined than on the smaller propellers. 


Built-up Propellers 


We make a specialty also of castings of blades and hubs of built-up 
propellers to customers’ specifications. ‘The smoothness and accuracy 
of Columbian Castings has made our reputation for this class of 
work. 
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PROPELLERS IN A NUTSHELL 


The principle of a propeller is that of a screw, which advances 
along its axis a certain definite distance for every complete revolution 
it makes in its nut. The water is the nut in the case of the propeller, 
and the pitch is the distance it would advance in each revolution if the 
water were solid and there were no slip. A propeller 20 x 30 inches 
—that is, 20 inches in diameter with a pitch of 30 inches—would 
theoretically travel with the boat 30 inches with each revolution. At 
500 revolutions per minute it would travel in one minute 30 « 500 
= 15,000 inches, or 1,250 feet, and in one hour 75,000 feet, or about 
14.2 miles. This is called the theoretical speed of the propeller. 


Water, however, being a liquid, yields under the impulse of the 
propeller and actually moves back in relation to the water which 
surrounds it. Owing to this yielding and to several other causes, 
the speed of the boat is considerably less than the theoretical speed 
of the propeller. The difference is called the “apparent slip,” or 
“slip.” The slip is found by subtracting the actual speed of the boat 
from the theoretical speed of the propeller as found above. Dividing 
the slip by the theoretical speed of the propeller gives the percentage 
of slip. (See table page 41.) Best results are obtained on motorboats 
with a slip of from 15 to 25 per cent. 


Pitch ratio is the ratio of the pitch of the propeller to its diameter. 
In the 20 x 30-inch wheel the pitch ratio is 1.5, or one point five, as 
it is commonly called. A ratio of 1.25 is known as one point two 
five, etc. In modern motorboat practice, a pitch ratio of from .8 to 
1.5 is considered good. On high-speed boats, owing to their shallow 
draught and the fact that they slide through the water with the least 
possible resistance, good results are often obtained with a pitch ratio 
of 1.8 or even as high as 2.0, but for cruisers or ordinary runabouts 
a pitch ratio higher than 1.5 does not usually show proper efficiency 
unless the lines are very fine and the boat of light construction. 


The efficiency of a propeller depends upon its ability to force the 
water straight astern. The tendency to rotate the water, or throw 
it off the ends of the blades, diminishes its efficiency, wastes power 
and increases the slip. 


Ordinarily speaking, the coarser the lines of the boat and the 
heavier its construction, the greater the slip. 


For a heavy-working boat with bluff lines, best results are obtained 
with a propeller with a low pitch ratio. The resistance of the water 
in front of such a boat is so great that a propeller with a high pitch 
would tend merely to rotate the water instead of forcing it astern. 


Copyright 1909 and 1912 by Columbian Brass Foundry. Copyright 1919 by the Columbian 
Bronze Corporation. All rights reserved. 
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On the other hand, a long, narrow racing boat with fine lines passes 
through the water so easily that with a high pitch propeller the 
forward push is sufficient to move it, and the percentage of slip is 
normal. 

If the propeller shaft is inclined too much from the horizontal, 
the slip is increased, as the propeller forces the water downwardly 
and not directly astern. An inclination of 5 degrees from the hori- 
zontal is considered good practice. It should not be over 10 degrees. 


In order to get the greatest efficiency from a propeller, it is neces- 
sary that the water shall have free access to the propeller from the 
front and free passage from it astern. Perhaps the greatest trouble- 
maker in this connection is the “deadwood.” The “deadwood,” or 
“skeg,” serves two purposes: it strengthens the bottom of the boat 
and protects the propeller. At the same time a thick deadwood 
seriously obstructs the supply of water to the propeller and reduces 
the speed of the boat. Take the case of a 16-inch two-blade propeller 
behind a deadwood 4 inches thick. Whenever the propeller comes 
to a vertical position, the supply of water is almost cut off. This 
not only seriously interferes with the speed, but causes vibration as 
well. A slip of 35 or 40 per cent is not uncommon in a case of this 
kind. 

It is almost an invariable rule that a three-blade wheel should be 
used with a thick deadwood, for two blades are then always working. 
The wheel should be as large in diameter as possible, and if the power 
is not sufficient, the blades should be fairly narrow and the pitch 
reduced until the normal speed of the engine is obtained. 


On a light boat the best way to overcome the difficulty is to remove 
the deadwood. A bronze strut or hanger will offer less resistance to 
the water and allow a proper flow of water to the propeller. It is very 
strong, and can be made to thoroughly protect the propeller. The 
speed of one boat was increased just one mile per hour by such a 
change. 

Vibration usually laid to the propeller is likely to be caused by 
something else. There are only three possible defects in the propeller 
itself, which would cause vibration: first, not being properly balanced ; 
second, not being true pitch, that is, the pitch not being the same 
in all of the blades; third, not being bored centrally. Vibration may 
occur if the propeller is too close to the bottom of the boat or too 
close to the rudder, if the rudder is not properly hung, if the propeller 
is too large for the engine, if the engine is unbalanced or the universal 
joint off center. 


When the propeller is in action, there passes through it a column 
of water of circular cross section, the diameter being slightly greater 
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_ Five-Masted Schooner, 250 feet over all length, equipped with two 100-horsepower Type C-O 
Fairbanks Morse Oil Engines and 52-inch Columbian Imperial Motiorship Propellers. 


than the diameter of the propeller, and the length of the column 
being equal to the theoretical speed of the propeller. With the 
20 x 30-inch propeller cited above at 500 r. p. m., there passes in one 
hour a circular column of water somewhat more than 20 inches in 
diameter and about 14 miles long. If the propeller is well designed 
and the water has free passage to and from it, the actual length of 
the column which passes through should not fall far short of the 
theoretical length, especially if it is a three-blade propeller and the 
number of revolutions is not so great as to cause it to churn. In 
other words, if the propeller is correctly designed, there will be very 
little loss in the amount of water which passes it. The slip will be 
due mostly to the backward motion of the column in relation to the 
water which surrounds it, and that is due to the resistance of the 
hull to forward motion. 


This illustrates the necessity of using a propeller which is cor- 
rectly designed. If the wheel throws the water off the ends of the 
blades, as many do, or if it churns the water, power will be lost. 
The water must be forced directly astern to obtain the greatest effi- 
ciency. The disturbance in the wake of a Columbian Propeller is 
very narrow, showing that the water goes directly aft, and therefore 
the greatest possible amount of propelling power is obtained. 


Columbian Propellers are all true screw except the weedless pro- 
peller. A true screw propeller is one in which the pitch is the same from 
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the end of the blade to the hub. Obviously the pitch ratio near the 
hub is much greater than at the end, for the diameter at that point 
is smaller, while the pitch is the same. The face of the blade near 
the end is therefore more nearly at right angles to the shaft, while 
near the hub it is more nearly in line with the shaft. From the fact 
that the surface of the blade near the hub is so nearly in line with 
the shaft, it is maintained by some that this part of the propeller 
merely churns or rotates the water and does not exert propelling 
power. If the propeller were not advancing, this might be true, but 
it must be remembered that a column of water nearly equal in length 
to the pitch of the propeller is passing at every revolution, so while 
the water does rotate some on account of friction, it passes through so 
quickly that there is little chance for churning. 


” 


“Churning,” when it occurs, may be due to several causes. A 
propeller with three wide blades revolved at high speed is likely to 
churn, as the water has less chance to pass between the blades. A 
two-blade propeller is often better in this respect at high speed, and 
this accounts for many cases where the speed is increased by sub- 
stituting a two-blade wheel for a three-blade. Churning may also 
occur where a heavy, wide boat is equipped with a propeller with 
a high pitch ratio, or where the pitch or size of the wheel is so 
small that the engine races. 


We have been asked many times to furnish a formula for deter- 
mining the proper propeller for various boats, but there are so many 
variables affecting the performance of the many different designs 
of hulls that it has been impossible up to the present time to develop 
a formula that is practical, especially for the small class of boats. 


In selecting a propeller the first consideration is the power of 
the engine, and it is essential that the power and the number of 
revolutions to be turned per minute be known accurately. With this 
information the approximate size of propeller may be determined 
quite accurately from the Propeller Table in the following pages. 


Having determined the approximate diameter and pitch the engine 
will turn, the lines of the boat must next be considered in the light 
of the information contained in the preceding pages, and the proper 
pitch ratio decided upon. If the pitch ratio selected is the same 
as the propeller shown in the table, that propeller should be used. 
If the pitch ratio is lower, the diameter will be greater and the pitch 
lower, and vice versa, but care must be taken to see that the average 
of the diameter and pitch about equal that shown in the table, other- 
wise the engine will either be overloaded or turn too fast. 


The determination of the proper blade area is difficult for the 
amateur, as there are no hard and fast rules to govern it. In general 
a heavy or hard driving boat should have a propeller with a large 
blade area, especially if the engine turns less than 600 r. p.m. Over 
800 r. p. m. a wide blade is likely to churn. In general also the 
lighter the boat, and the faster the engine turns, the smaller should 
be the blade area. 


A hydroplane is usually a hard-driving boat until it starts to 
plane. It is therefore usually necessary to use a wide-blade propeller 
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like the Columbian Ailsa Craig to force it to plane. While it planes 
it drives easily and the propeller usually turns at extreme speed. If, 
therefore, a narrow-blade propeller could be substituted after it starts 
to plane, better speed would undoubtedly result. 


When the stern of a boat “squats” or “sucks down” it is often 
possible to overcome the trouble by installing a propeller with narrow 
blades and low pitch. 


Squatting, however, is usually due to the fact that the stern 
of the boat is too narrow to offer a sufficient amount of buoyancy 
when the boat is in motion. It is almost impossible to overcome it 
without rebuilding the stern. The use of “Squat Boards” has been 
moderately successful in some cases. 


While the foregoing covers the main points to consider in selecting 
the proper propeller, a great deal of experience and practice are neces- 
sary to produce maximum results on any boat, and it is our earnest 
desire that every Columbian Propeller shall produce the greatest 
efficiency. We therefore not only offer our services without “charge, 
but we urge you to apply to your dealer or write our New York Office 
for a copy of the Columbian “Propeller Questionnaire” and to return 
it to us accurately filled in, in order that we may suggest the size 
and style of propeller that will be best for your boat. 


The ideal propeller should be made of material strong enough so 
the blades can be made yery thin and sharp without sacri ificing 
strength. The thinner and: shdrpér thé -blade’s ‘the Better’ the speed * :? 
results. Columbian Manganese “Bronze: is.of.sttch streny éth and totigh? 
ness that the blades, although thin and sharp, are yet nearly twice 
as strong as those of oré dinary propelkers. Colutabian Pr: ipeilers are 
superior in every detail, and when properly ‘selected. for the- boat, 
produce results that cannot be equalled by any other make. 


Motorship “Starlite” owned by the Standard Oil Co., New York City, 260 feet long, driven 
by 320-horsepower Bolinders oil engine, turning a special 4-blade propeller 7% feet diameter, 
designed by the American Screw Pri Oj eller Co., cast of Columbian Manganese Bronze. 
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EXPLANATION OF TABLE OF SPEEDS 


This-table shows the speed in miles per hour (m. p. h.) of boats 
with propellers of ordinary pitches at common engine speeds. It 
also shows the percentages of slip and the theoretical speed of the 
propeller. 

Four different speeds are shown for each pitch at each engine 
speed. These four speeds correspond to four different percentages of 
slip, as shown in the “percentage of slip’ column. The percentage 
marked “None” indicates no slip, and is the theoretical speed of the 
propeller. Thus the 20 x 80-inch propeller mentioned on page 35 
at 500 r. p. m. shows in the 30-inch pitch column at 500 r. p. m., 14.2 
miles per hour as the theoretical speed. If this boat actually makes 
11.36 m. p. h. at 500 r. p. m. you can see at a glance in the “per cent 
of slip” column that the propeller shows 20 per cent slip. 

These theoretical speeds may be used in figuring speeds and per- 
centages not shown in the table. To find the percentage of slip for 
a boat traveling 10 m. p. h. with an engine speed of 500 r. p. m. 
and a propeller with 28-inch pitch. Follow the column for 28-inch 
pitch down to the line of 500 r. p. m. Ten m. p. h. is not shown, 
but the percentage of slip for 10.61 miles is 20 per cent, and the 
percentage tot 9.28 rites ciss 3@ percent, therefore the percentage 
for-i0' nhikes -wotld. be about 23 persceht. 

For a new boat, knowing the.engine speed and the desired speed 
in miles: per nour, to<find thesproper pitch of propeller first estimate 
the probable percentage of slip according to the type of boat, then 
for the known engine speed and percentage follow the line to the 
right to the figure nearest to the desired speed. Follow that column 
up and the necessary pitch will be found at the top of the column. 

Knowing the pitch, engine speed and horsepower, from the Table 
of Propellers, the proper diameter may be computed. 

Assume that your boat makes 914 m. p. h. using a propeller 22-inch 
diameter, with 24-inch pitch (22 x 24), turning 600 r. p. m. This 
shows 30 per cent slip and you know your engine is overloaded and 
think you can increase your speed by using a propeller of the same 
diameter with less pitch turning 800 r. p. m. What pitch should 
you select? This can be roughly estimated as follows: 

The theoretical speed of 24-inch pitch at 600 r. p. m. is 13.64 miles. 
In other words, your engine has enough power to displace in one 
hour a column of water 22-inch diameter, 13.64 miles long. At 800 
r. p. m. you find the same theoretical speed under 18-inch pitch, so it 
is reasonably safe to assume that your engine will turn a 22 x 18 
propeller 800 r. p. m., and as this pitch ratio is much lower, you can 
reasonably figure 25 per cent slip, which shows a speed of about 


10% m. p. h. 
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TABLE OF SPEEDS 
(For Explanation See Page 40) 


This Table | Shows Speed of Boat in Miles Per Hour 


Per Cent. PITCH OF PROPELLER IN. ‘IN INCHES 
Rips MenofiSlipy L442 ses lGaemnel Same; gms 227 neo Oem ON Oa oy 34” 36” 38” 
250 None 7 ie Son 807 Gly GS BM Gee 8.05 8.52 8.99 
10% 4.96 4.69 5.11 5.54 5.97 6.39 6.82 68 8.09 
20% 3.79 4.17 4.54 4.93 5.80 5.68 6.06 EP) 72k 
30% 3.65 3.98 4.31 4.64 4.97 5.3 5.96 6.32 
300 None 7 Guilin as 6.25 6.82 7.89 7.95 8.52 9.09 23 10.80 
10% 4.60 5. 5.63 6.14 6.65 7.16 7.68 8.18 PY “O02 
20% 4.09 4.54 5.00 5.46 5.91 6.37 6.82 7.27 Wigms.o2 
30% Bo Ron Ga ni mili Bi BEG Gee 16 7.56 
350 None 5.96 6.63 7.29 7.96 8.62 10.61 .93 5 
10% 5.87 5.S 1 1G, TG & 9.55 
20% de vies 84 6.37 6.90 7. 8.49 
30% 4.18 4.6 si, Re GOR: 7.43 
400 None noua. 583 T0108) PO Sonl0! wae 
10% 6.14 6. 8.18 8.87 9.55 10.22 10.91 2 
20% 5.45 6. 7.27 7.88 8.49 9. 9.70 10.00 
30% Ae BS, 6.36 6.89 7.43 7.95 8.48 8.75 
450 None 7.67 0.23 11.08 11.93 12.78 13.64 14.06 
10% 6.90 9.20 9.97% 10.74 11.50 12.27 12.65 
20% 6.14 8.18 8.86 9.54 10.23 10.91 11.25 
30% 5.37 7.16 7.76 835 8.95 9.54 9.84 
500 None 8.52 1,36 1231 13.26 1420 15/15) 15163 
10% 7.68 0.22 11.08 11.93 12.78 13.63 14.07 
20% 6.82 9.09 9.85 10.61 11.36 12.12 12.50 
30G 5.96 7.95 8.62 9.28 9.94 10.61 10.94 
550 None 9.38 10. 2.50 1354 14.58 15.63 16.67 17.19 
10% 844 9.3 1.25 12.19 13.12 1407 15.00 15.47 
20% 7.50 8.3% 0.00 10.83 11.66 12.50 13.34 13.75 : 
30% 6.56 7.25 8.75 9.48 10.21 10.94 11.67 12.03 8: 
600 None 10.23 11.36 12.50 13.64 14.77 15.91 17.05 18.18 18.75 65 
10% 9. 2 2.27 13.29 14.32 15.34 16.36 16.87 49 
20% 8. 0.91 11.82 12.73 13.64 14.54 15.00 15. ; 231 
30% 7. 9.54 10.34 11.14 11.93 12.73 13.13 18.52 14.32 15.14 
650 None 11. [7.24 18.47 19.70 20.81 20.93 22.16 23.38 
10% 9.$ 5.52 16.62 17.73 18.28 18.84 19.94 21.04 
20% 8.8 3. 4.78 15.76 16.25 16.74 17.73 18.70 
30% tes 2.07 12.93 13.79 14.22 14.65 15.51 16.36 
700 None 11.9: 8.56 19.89 21.22 21.87 22.54 23.86 25.17 
10% 10. 6.70 17.90 19.10 19.68 20.29 21.47 22.65 
20% 9. 4, 5.91 16.98 17.50 18.03 19.09 20.13 
30% 8. b 9.99 13.92 14.85 15.31 15.78 16.70 17.61 
750 None iy 4. 9.89 21.31 22.73 23.44 24.15 25.57 27.00 
10% 1.50 12.7 7.90 19.18 20.46 21.10 21.73 23.01 24.30 
20% 0.23 11.3 5.91 17.05 18.18 18.75 19.32 20.46 2 
30% 8.95 9.9 ui 98 14.92 15.91 16.41 16.91 
800 None 13.647 15.15 16.67 18.18 19.70 21.21 2217392424 925100 25:76 
2.27 13.63 15.00 16.36 17.73 19.09 20.46 21.82 22.50 23.18 
0.91 12.12 13.34 14.54 15.76 16.97 18.18 19.39 20.00 20.61 
9.2 0.61 11.67 12.73 13.79 14.85 15.91 17.50 18.03 
900 15.34 17.05 18.75 20.45 22.16 23.86 25.57 28.13 28.98 
13.80 15.34 16.87 18.41 19.94 21.47 23.01 25.32 26.08 
2.27 13.64 15,00 16.37 17.73 19.09 20.46 22.50 23.19 
10.74 11.93 13.13 14.32 15.51 16.70 17:90 19.69 20.29 
1000 17.05 18.94 20.83 22.73 24.62 26.52 28.41 31.25 32.20 
5.34 17.05 18.75 20.46 22.16 23.87 25.57 28.13 28.98 
3.64 15.15 16.66 18.18 19.70 21.22 22.73 25.00 25.76 
30% 9.28 11,93 13.26 14.58 15.91 17.28 18.57 19.89 91.87 22.54 
Gopyriehe 1909. i 1912 by the Columbian Brass Foundry. Copyright 1919 by the (or 3ronze 
Corporation. All rights reserved. 


IS YOUR PROPELLER RIGHT? 


Are you sure you have the right propeller for the best results 
on your boat? Figure the slippage of your propeller by this table. 
If it is high we can undoubtedly increase your speed. Have you a 
Columbian Propeller Questionnaire? It shows how to time your 
boat over a measured course, and what information about your boat 
we require to recommend the most suitable propeller. Write for one 
and let us advise you. 
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TABLE OF SPEEDS 


(For Explanation See Page 40) 
This Table Shows Speed of Boat in Miles Ieee Hour 


IN INCHES 


Per Cent. PITCH OF PROPELLER 
R.P.M.of Slip 44” 46” 48” 50” 52” 54” 56” 58” 60” 62” 64” 66” 68% 70” 72” 7a" 
75 None 3.1 Ro BG Bir 4s Olu ISSO wad) AO Was (407 AMT AEg come 5.2 
10% 2.8 bl 6B) ALS} 268 80 Se OG 4oO° ay we a 4.7 
20% 2.5 De Pee EA GLB BL Was | BG BL RNG) a 4.2 
30% 2.2 PLS BR Ms of Sl BolT Be CBR) ERA ah air 
100 None 4.2 ape =e) of EE OLEDE LT MOe a 7.0 
10% 3.8 ASileerten, aerded 4, Sl 8S BG Be EEA hy 6.3 
20% 3.4 a8 ek) aL a, 4, CB A Oe Ee 5.6 
30% 2.9 Bs we Ero Bh may 3. 5 BON seo eee 5d 4.9 
125 None 5.2 af BO G2 G2" G6 Ge “Wl a BS Gs oO 8.8 
10% 4.7 Gil 88 BG G8. BH Ri Go Be Be Rd SE 2 te 7.9 
20% 4.2 i LO BO GR a GEG A GG Se iil 
30% 3.7 Coy A Es SG Eee eee) SEES Ian Geen CEN ame 6.3 
150 None 6.2 6.8 nl hee CO ee cee Chiles Ge eae HO ence 2 10.5 
10% 5.6 6.1 HB BG el — WOES KOS ORL =e IEW Se 9.2 9.5 
20% 5.0 S42 Re GO Gl - 68. OE= YAK” (A eB Te rr ae 8.5 
30% 4.4 2 0. 68 RES RS Be BO Ga Gee Ge Age aay 7.5 
175 None 7.3 8.0 5 86 29° 22 2G Oe OR Oe GLO SLOT 0 ae 
10% 6.6 7.2 me 80. 8° 86 OO GE OR GED TO 0s Tt 
20% 5.8 : 6.4 G8 tal Ge 8 80 BB Ba ES OR HOG) Nag:9 
30% 5.1 5.3 5.6 50 62 65 G62 0 6S Ce We 82) 8S 1 8.7 
200 None 8.3 87 9.9 Ore ari Fo earl ONG mem iN Onl eg eum OvOmenTIONG ig.) HEL a 
10% i TR Be C5 O28 O88 BO OS <a h@ aike 12 ES SIL 
OG, a 0B CC Mene it Samtce mse mere StS meee Os? eeu Or4amEO! Sia ueTO10 10.7 10.9 11.3 
No - ES Ol 64 80 GR 78 78 ae Ri Be OG ie 9.4 9.5 9.9 
250° None 10.4 91019) “1il49 Wi8) 12:3 12.8 1313) 13.7) 1420 147 isd. 15.6 16.6 6 
10% OA ~ OS RGR WO stig ils) WG) TS TO AG ae 14.9 8 
DG, 88 BY Ol O85 “O8 MOY WG ALO aie) aie Taal Gas 1322 .0 
WN 8 1G BO 2 BO BO Os B96 88 TOs TOG iOp 11.5 2 
300 “None 12:5 18/1 18.6 14/2 147 15.8 15.9" 16.5 17.0) 17.60 18.2 118.8 20.0 all 
10% 13 11.8 12.3 12:8 18.2 13.8 14.3 148 15.3 15.9 16.4 16.9 18.0 0 
AVG MOO) as TOS) TE) i) ee ale 14.5 15.0 16.0 9 
Ho 88 “OP TOG OO. 108 NOR iis) TL Ae) OL Ishi 14.0 8 
350 None 146 15.38 916.0 16.6 17.2 17.9 186 19.2 19.9 206 21.2 a 
TOG pe shes is'S iy ae3 mapas Om Tobie Gefen lenny 35. e7AommoNs) e198 2 
DOG iit Wee ae IS) RL WL) aS) IG ae) i 
30% 10.2 10.7 j TPL PTI) TIS TG) AA Iz) i 
400 None 16.7 17.4 96/2042 eo R0 en 221735 ma ALOI 2550 1 
10% 15.0 15.7 17. ASO 10S 0 el fo Ss 2015 25.3 
20% 18.3 14.0 il, 3.4 169 17.6 182 18.8 19.4 20.0 22.5 
OG Mie ie 13. OA ll ale amet A5 19.7 
450 None 18.8 19.6 22. Shi BE ey ao ecmmo sel 8 31.5 
10% 16.9 17.6 9. Mie PLS DP) 3.8 24.5 95.8 8 28.4 
20% 15.0 15.7 7 4 19.1 19.8 211,80) 2205 8 25.3 
HOG Ne ign le LONG LITeS 19.1 19.7 8 PAD: 
500 None 20.8 21.8 6 26.5 ae Sle 1 35.0 
10% 18.7 19.6 3.0 23.9 PP OPI 8 31.5 
20% 16.7 17.4 eine 24.2 25.0 5 28.0 
30% 14.6 15.3 EEG Die Omens 2 24.5 
550 None 22.9 24.0 2 2 2 BEES) Bye 3.4 4 38.5 
10% 20.6 21.6 22.5 ; 3 2 1 30.0 30.9 Bi 1337 | BLT 
20% 18.3 als) 20.0 20.9 By S818) CS ee GE vy 0 30.9 
30% 16.1 168 17.5 18.2 9.7 20.4 6 4 941 5.6 a Bal 
600 None 25.0 261 27.3 28.4 6 31.8 2 36.4 37.5 38.6 39.7 40.8 42.0 
10% 22.5 5 Dy BG 8 PEG Sih S28 e 88307 84 Te a8517 <S6u7. 37.8 
20% 20.0 Ou ONS Oe 5 244 25.4 282° 29.2  29.9° 30.8 381.7 32.6 33.6 
30% 17.5 183 19.1 19.9 20.5 291.3 22.9 24.7 25.6 26.1 26.9 27.7 28.5 29.4 
650 None 27.1 283 29.6 30.8 32.0 234.4 38.1 39.4 40.6 41.8 43.0 44.2 45.5 
10% 24.4 2515 26.6 27.7 28181 29.9 3110 343 85.5 36.5 37.6 88.7 39.8 41.0 
ANG, Bil BRL OBL OES! OG GneeTe6 CLONE EHC mee aR EH Suara 4 5 
30% 19.0 19.8 20.7 21.6 22.4 9233 94.9 ie OT OE PY Sa BIL) 0 
700 None 29.2 30.5 & Be) aaa eal 0 42.4 48:7 45.0 46.4 47.7 49.0 
10% 26.2 27.4 29.8 31.0 i 82.8 1) BED SOs AU Lng foyg cit 
20% 23.4 24.4 26.5 27.6 5 29.6 32.8 34.0 34.9 36.0 37.2 381 39.2 
30% 20.4 21.4 EA DO OO OB) 28.7. 29.8 30.5 31.5 32.6 33.3 3 
750)) Noné 31.3) 32:7 35D 8619 eae aA Oe ING Sher 301) 7 
10% 28.1 29.4 32.0 33.2 345 35.8 39.6 40.9 42.1) 43.4 44.7 
20% 25.0 26.2 28.4 5 ROK Sie) 35.2 36.4 37.4 38.6 39.7 
30% 21.9 22.9 9 24.9 Bae) Oi 30.8 31.9 32.7 33.8 34.7 
800 None 33.3 34.9 36.4 37.9 8 42.4 48.4 50.0 ; 
WOGZ) BLE Bi BRL sya ff S82 43.6 45.0 
20% 267 27.9 99:1 30.8 6 34.0 38.8 40.0 
30% 23.3 24.4 95.5 26.5 5 29.8 34.0 35.0 


TABLE OF SPEEDS 


(For Explanation See Page 40) 
This Table Shows Speed of Boat in Miles Per Hour 


PITCH OF PROPELLER IN INCHES 
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TABLE OF SPEEDS 
(For Explanation See Page 40) 


This Table Shows Speed of Boat in Miles Per Hour 


Per Cent. 


PITCH OF PROPELLER IN INCHES 
R.P.M. of Slip 108” LO L126 14 67s LS 100410077 


124% 126128" 132 136" 140” 144" 150” 


11.803 


“None 7.7 1) EO Sin Sa Re Go oe 4 or 10.2 10.7 
10G) - O88 WO Wey FB Gh 6 7.8 9 5 7 9.2 9.6 
DOG Bil - GH Bh is GN 6.9 0 .6 nee 8.2 8.5 
BO Ee OH 8 ae BA ROT GO Gal aa : se uy, ee tee 
None 10.2 10.4 10.6 pa) alii, (0) Beals 8 9 2.5 ot 1siomal42 
108 “S  Wye 1Oe sf O.8) Lil “108 a1, 4 .6 a7 3 5 D2 1258 
20% 8.2 84 8.5 SLB O O02 08 O88 O5 Mh 2 10.8 11.4 
ROG PD 8B 1A DREN nin ECS OMe NT 0 gi3 9 x) 9.4 10.0 
None 12.8 13.0 13.2 die IE) maa 6 14.9 5.6 3.1 Wie We 
0G, iss Tike a.) O 128 Was 128 iO We GRA 0 5 15.4 15.9 
20% 10.2 10.4 10.6 OQ 1OO Mil aia ie ste 9 2.4 9 ay Teka 
30% 8.5 Oh OB SLO MO ,71 2 4 .8 38 1A BS 
None 15.3 15.6 15.9 62 16.5 1668 int 17.3 6 Om ome Ose Comments 
10% 13:8 14.0 143 “6 1409 od WA 156 1518 a 9 5 18.5 19.2 
20% 12:3 124 12.7 13.0 13.3 18.4 13.7 13.9 0 14.8 5.0 6 16.5 17.1 
30% 10.8 10.9 11.1 f8 i 18 TP 1D OS iO sl 7 14.5 15.0 
None 17.9 182 18.6 1919.2 19.5 19.8 20/2 5 Pgra 8 5 23.8 24.8 
10% 16.1 16.4 16.7 0 178 IAG ies 1g 5 7 .6 2 22.3 
20% 14.3 14.6 14.8 i Tn TY TRS 162 5 6 4 19.8 
30% 12.5 12:8 1219 PINS) TENG GIL) SED) 5 O_ 2 : 17.3 
None 20.4 20.8 21.2 G 0 Ws Si Gehl PR laa 5.0 26. 28.4 
10% 184 i187 197 4 19.8 20.1 20.4 20.8 @ 4 5 3. 25.6 
20% 16.4 16.6 17.0 DP ee aS Tal Ts. 9 19.0 .0 21.2 22.8 
30% 14:4 145 14.9 15.0 15.4 15.7 15.8 16.2 166 16.6 5 18.5 20.0 
None 25.6 26.0 26.5 Ln ea eRe PES) eo” OS @ 33.1 35.5 
10% 23.0 23.4 23.9 3 24.7 95.1 25.6 260 26.5 26.3 8.1 29.8 32.0 
20% 204 208 213 6 2.0 BS IDS MBA MLE RS 5.0 26.5 28.5 
30% 17.8 18.2 18.7 9 19:3 19.5 20.0 20.2 We 8 9 23.2 25.0 
None 80.6 31.2 31.8 4 32.9 33.5 841 346 35.2 39.8 42.7 
10% 27.5 28.1 28.6 29.2 29.6 30.2 30.7 31.1 ai, 8 35.8 38.4 
20% 24.4 25.0 25.4 HO) OES AG Bie OAS 2 Lil 31.8 ol 
30% 21.3 21.9 22.2 22.8 23.0 20 Aaa) a7 5.4 27.8 8 
None 35.8 386.4 37.1 8 38.4 39.1 39.7 40.4 0 3.7 46,4 8 
10% 3212 32.8 33.4 0 34.6 35.7 36.4 36.9 9.3 41.8 4.8 
20% 28.6 29.2 29.7 2 30.8 & Sil 84 sae 9 37.2 8 
30% 25.0 25.6 26.0 A oh OY BBE. sil Kil 32.6 4.8 
None 40.9 41.6 42.4 43.1 43.8 6 45.4 46.2 46.9 0 

10% 36.8 37.4 38.2 8 39.4 1 40.9 41.6 2 5.0 

20% 32.7 33.2 34.0 5 35.0 35.6 36.4 37.0 5 .0 

30% 28.6 29.0 29.8 2 30.6 1 31.9 32.4 32.8 5.0 : 

None 45.9 46. 47.6 85 49.4 2 f 

10% 41.3 42.1 42.8 43.6 44.5 D 

20% 36.7 37.4 38.0 8 39.6 iD 

30% 32.1 32.7 33.2 0 34.7 35.2 

TABLE OF EQUIVALENTS OF NAUTICAL AND STATUTE 

MILES 
The Admiralty Knot—6,080 Feet. 1 Statute Mile—5,280 Feet. 

Knots Miles Knots Miles Knots Miles Miles 

~ 1.00 Te aay 6.621  ~—«:10.50 12.091 23.030 

1.25 1.439 6.00 6.909 0.75 2.379 23.318 

1.50 1.727 6.25 7.197 1.00 12.667 23.606 

1.75 2.015 6.50 7.485 1.25 2.955 ‘ 23.894 

_ 2.00 2.303 6.75 7.773. 1.50 13.242 6.25 24.182 

2.25 2.591 7.00 8.061 1.75 3.530 6.50 24.470 

2.50 2.879 7.25 8.349 12.00 3.818 6.75 24.758 

2.75 3.167 7.50 8.636 225 14.106 7.00 : 25.045 

3.00 3.455 7.75 8.924 12.50 14.394 7.25 i 25.331 

3.25 3.742 8.00 9.212 2.75 14.682 750m : 25.562 

3.50 4.030 8.25 9.500 13.00 14.970 7.75 20. 25.909 

3.75 4.318 8.50 9.788 13.25 5.258 8.00 20. 26.197 

4.00 4.606 8.75 10.076 13.50 15.545 8.25 20. 26.485 

4.25 4.894 9.00 10.364 Seis 5.833 8.50 Dil, 27.061 
4.50 5.182 9.25 10.652 4.00 16.121 8.75 21. 27.636 

4.75 5.470 9.50 10.939 4.25 6.409 19.00 Dil 28.212 

5.00 5.758 9.75 11.227 4.50 6.697 19.25 22. 28.788 

5.25 6.045 0.00 11.515 4.75 6.985 19.50 

5.50 0.25 5.00 2 19.75 


TIME AND SPEED TABLE 


If You Know the Speed of Your Boat Over a Statute or Nautical Mile, 
This Table Shows the Corresponding Speed in Statute or 
Nautical Miles Per Hour 


g | 


1min. -2min. 3min. 4min. Smin. 6min. 7min, & min. 9min. 10min. 11min. 12min. 13 min. 14 min. 


0 60.000 30.000 20.000 15.000 12.000 10.009 8.571 7.500 6.667 6.000 5.455 5.000 4. 
1 59.016 29.752 19.890 14.938 11.960 9.972 8.551 7.484 6.654 5.990 5.446 4.993 4, 
2 58.064 29.508 9.780 14.876 11.921 9.945 8.5381 7.469 6.642 5.980 5.4388 4.986 4. 
3 57.143 29.268 9.672 14.815 11.881 9.917 8.511 7.453 6.630 5.970 5.480 4.979 4, 
4 56.250 29.082 19.565 14.754 11.842 9.890 8.491 7.488 6.618 5.960 5.422 4.972 4, 
5 55.384 28.800 14.694 11.803 9.863 8.471. 7.428 6.606 5.950 5.414 4 a 
6 54.545 28.571 14.634 11.765 9.836 8.451 7.407 6.593 5.941 5.405 4 4.28 
7 53.731 28.346 9.251 14.875 11.726 9.809 8.431 7.392 6.581 5.981 5.397 4 4.28 
8 52.941 28.125 19.149 14.516 11.688 9.783 8.411 7.377 6.569 5.921 5.389 4 4. 
9 52.174 27.907 19.048 14.458 11.650 9.756 8.392 7.362 6.557 5.911 5.381 4 4. 
51.428 27.692 18.947 14.400 11.613 9.73 8.372 6.545 5.902 4.9% 4, 
50.704 27.481 18.848 14.343 11.576 9.704 8.353 6.584 5.892 as A. 
50.000 27.273 8.750 14.286 11.538 9.677 8.333 6.522 5.882 gE 4, fe 
49.315 27.068 18.653 14.229 11.502 9.651 8.314 6.510 5.873 5.349 4.5 4, 
48.648 28.866 18.557 14.173 11.465 9.626 8.295 6.498 5.863 5.341 4.6 ay 
48.000 26.667 18.461 14.118 11.429 9.600 8.276 7.273 6.486 5.854 5.883 4.898 4.£ 4, 
47.3868 26.471 18.367 14.062 1.892 9.574 8.257 7.258 6.475 5.844 5.325 4.891 4.8 a 
46.753 26.277 8.274 14.008 11.3856 9.549 8.238 7.243 6.463 5 5.318 4.885 4.£ 4, 
46.154 26.087 8.182 13.953 11.321 9.524 8.219 7.229 6.452 5 OvsL Ol A878 Act 4, 
45.570 25.899 8.090 3.900 11.285 9.499 8.200 7.214 6.440 5.816 5.302 4.871 4.5 4, 
45.000 18.000 13.8 82 7.200 5.806 5 4.865 4.500 4. 
44.444 17.910 Sadie 63 7.186 DUE 93) 4.858 4.494 4. 
43.902 7.822 Shit 45 7.171 5.788 5 4.852 4.489 4. 
43.373 7.734 3.6 26 7.157 5.778 5 Wiiyitay ees) es 
42.857 7.647 13.68 08 7.143 5.769 5 4.839 4.478 4. 
42.353 17.561 3.5 090 7.129 5.760 5 4.832 4. 4, 
41.860 17.476 3.5 072 7.115 5.751 5 4.826 4. 4. 
41.379 7.391 138.4 8.054 7.101 5.742 5 AOL) as 4. 
40.909 7.308 3.4 8.036 7.087 5.732 5 4.813 4. 4, 
40.450 17.225 1353 8.018 7.073 5.723 5 4.806 4. 4, 
40.000 17.143 13.333 8.000 7.059 6.316 5.714 5 4.800 4. 4.1% 
39.561 17.062 13.284 7.982 7.045 6.305 5.705 5 eo eee 4.1% 
39.130 16.981 3.235 7.965 7.031 6.294 5.696 5 4.787 4. 4, 
38.710 6.901 13.187 7.947 7.018 6.283 5.687 5 4.781 4. 4. 
38.298 16.822 13.139 7.930 7.004 6.272 5.678 5 LEGS he 4. 
37.895 16.744 13.091 7.912 6.990 5.180 4. 4, 
37.500 16.667 3.04: 7.895 6.977 5.172 4. 4. 
37.113 16.590 12.996 kK 8 7.877 6.963 5.165 4. 4, 
36.735 2 6.514 12.950 10.651 9.045 7.860 6.950 5.158 4. 4, 
86.364 22.642 16.488 12.903 10.619 9.023 7.843 6.936 5.150 4. 4, 
86.000 22.500 16.364 12.857 10.588 9.000 7.826 6.923 6.207 5.625 5.143 4. 4.08 
35.644 22.360 16.290 12.811 10.557 G0 (O02) GOI Cals Exo Gale 25 4, 
85.294 22.222 6.216 12.766 10.526 8.955 7.792 6.894 6.186 5.607 5.128 4. 4, 
34.951 22.086 6.143 12.721 10.496 8.933 7.775 6.883 6.175 5.599 5.121 4. 4. 
34.615 21.951 16.071 12.676 10.465 8.911 7.759 6.870 6.164 5.590 5.114 4. 4, 
34.286 21.818 16.000 10.435 8.889 7.742 6.857 6.154 5.581 5.106 4. 4. 
33.962 21.687 5.929 10.405 8.867 7.725 6.844 6.143 5.573 5.099 4. 4, 
33.644 21.557 15.859 10.375 8.845 7.709 6.831 6.133 5.564 5.092 4. 4. 
33.333 21.429 15.789 10.345 8.824 7.692 6.818 6.122 5.556 5.085 4. 4.08 
3.028 21.302 15.721 10.315 8.802 7.676 6.805 6.112 5.547 5.078 4.6 4.04 
32.727 21-176 15.652 10.286 8.780 7.660 6.792 6.102 5.5388 5.070 4. 4, 
32.432 21.053 15.584 10.256 8.759 7.643 6.780 6.091 5.53 5.063 4.6 4, 
32.143 20.930 15.517 10.227 8.738 7.627 6.767 6.081 5.521 5.056 4. 4, 
31.858 15.451 10.198 8.717 7.611 6.754 6.071 5.513 5.049 4.6 4. 
31.579 15.385 10.169 8.696 7.595 6.742 6.061 5.505 5.042 4.65 4, 
31.304 15.319 12.203 10.141 S675) 7.579) 16.729) 165050) 57496 95.035 4. Le 
31.034 15.254 12.162 10.112 55 6.716 6.040 5.488 5.028 4.65 4. 
30.769 15.190 12.121 10.084 6.704 6.030 5.479 5.021 4.68 4.013 
30.508 15.126 12.081 10.056 8 6.691 6.020 5.471 5.014 4.6% 4.009 
30.252 15.063 12.040 10.028 8.592 7.516 6.679 6.010 5.463 5.007 4. 4.004 
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Style B. Fig. 60 
Columbian Towing Propeller 
For description see page 18. 


EXPLANATION OF TABLE OF PROPELLERS 


This table is to aid the motorboat owner or builder in selecting the 
proper Columbian Propeller. It is based on experience with Colum- 
bian Propellers with engines not over-rated (based upon about 65 lbs. 
mean effective pressure) and shows the power of engine necessary to 
turn the propeller selected a certain number of r. p. m. It shows for 
each horsepower and engine speed a propeller for one type of boat. 
The propeller shown may be used as a basis upon which to determine 
propellers for other types with the same power, bearing in mind that a 
} low pitch ratio is suitable for heavy boats and a high pitch ratio for 
speed boats. The first figure indicates the diameter and the second 
figure the pitch, thus 18 x 20 means a propeller 18 inches diameter with 
20 inches pitch. The table covers three-blade propellers only. A 
two-blade propeller should usually be about two inches larger in 
diameter to hold the motor the same as a three-blade propeller of the 
same pitch and style. 

The table is based upon Styles “A” or “G” three-blade, or Style 
“C” two-blade Columbian Propellers except for propellers larger than 
36 inches in diameter, when Style “B” Towing Propellets are referred 
to. Style “E” Elliptical Blade Propellers of the same diameter and 
pitch will generally allow the motor from thirty to fifty revolutions 
more per minute, while Style “F’? Columbian Architects Propellers 
generally hold the motors to about thirty revolutions less per minute 
dein axe Salle A.” Side I letreppellers ae SOO i, qo, san, teria eleven 
ten revolutions less than Style “A” and at 600 r. p. m. turn about 
twenty revolutions less. Style “H” propellers turn about twenty 
revolutions less than Style “A” at 300 r. p. m. and at 600 r. p. m. 
turn about forty revolutions less. 
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GZXBI OFX0Z AVZXZZ  ZEXCZ  BEXCZ + YEXOZ OLXCE VEXPE BEXee BEXOhb ZrXch beXbh 9yX8r O0T 
PZX81 6ZX0Z  SSX0Z  ISXZz AOEXZZ vEXOZ CEXOE EXPE BEXOE OPXBE OXch cPXry 9PX0r $6 
2X81  ZSXBI  FEX0Z AOEXZZ  9EXZZ FE*9Z OEXOE PEXZE YEXOE BEXBE OFXOH ChXch HP*OV 06 
ACCXBI__IEXBI_ _ZEXBT__—«OFXZZ_ASEXZZ _vEXHZ _—-B~XOE_—ZEXE _—EXOE Qexge _8EX0p 2hXOh pbXvh 68 
ZZX81 AGTXB1  OX0Z 8ex0Z EhXOZ LEXZZ PEXBZ YEXOE EXPE BEXOE OPXBE  ObXOr ZyXbr 08 
12X81 -2X0Z 62X0Z 9EX0Z _PEXZZ YEXCZ CEXBZ PEXOE PExXvE gexog Bexgs BeXOh cb¥cr SL 
OZX81 AZZX0Z 8ZX0Z vEXOZ AZEXZZ SEXZZ IEX8Z CEXOE CEXvE VEXOE EXE OKXBE ch*OP OL 
Zz7XO] IzX0Z  OSX8I “AZEXOZ  OfXZZ OCXPZ  OEXBZ BEXBZ LEXZE EXPE YEXOE BEXBE ObXOP $9 
1ZXOl ZeX8I  8ZX8l _ Ifx0Z WLEX0Z _6ZXHZ_WCEXOZ _OEXBZ__OEXOE EXPE —SEXOE _—OOENBE __—BEXOV OO 
6IXOL IZX8I1 92X81  IfX8I Sex0z ze¥Xzz Zex9Z peXBZ LEXOE EXPE VEXOE BEXOE Opxse SS 
S/TXO] 2X91 2X81 OFX8l 9EX8I IfXZZ OFXPZ YEXOZ SEXOE PEXCE LEXIE ggxog gexge Os 
OZXPI Z2X9T €X81 8cX8I  veX8l veXOZ 8eXbe EXBZ eexOs  ZEXZE  SEXPE GEXPE EXPE Sb 
ZASIXpbl AIZXOL ZEXBl LEXI YAZEXST zeXOZ zEXCZ EXOT += ZEXOE «= BEXDE--HEXVE §=—-BEXVE ZeXvS =p 
ZIXpL IZXOl IZX8L _ 9ZX8I__O€XBI_ _O€X0Z_—«LZXHZ_—sEXHZ _—CLEXOE —LEXOE EEX HE _—OLEVE IpXre OF 
ZAcTXp. OZXOL OZ¥SI  SCX81 8cX8I 8cX0Z 9ZXbZ 7ZEX¥Z OXOE YEXOE CEXHE EXPE OPXPE 8& 
+IXPL 6IXOL 2X9I 2X81 9Z¥8I ZEX8I OfXZZ OFX9Z ZEXBZ GEXOE CEXZE SEXPE GEXPE ce 
IZXpl ZZXOL %A4ZZXBE SZX8I_~«CTEXBT «= OPXOZ_~=—«BZ¥9Z ~=«COEXBZ «=CHEXOE —CLEXZE = GEXZEOENCE CE 
GIE=7 a= Olek ny CO SCX me <1 CueucusOCemmmausOe ZALEXOe peXZE Bexce OF 
ZALIXpL _61X9L 2X01 EZXBT_—6ZXBT_—EXBT —-8CXHE_—dOENI Zex0e SEXO  OPXOE LEXZE 8 
OLX] SIXOL OZX91 2X91 8cX8T €€XSI OfXZZ 82X9Z IEX0E fEX0E BcX0E crXOE SZ 
SIXpE.  ZIXOL 6IX9L IZX9l 82X91 EX8l 8cXcc O&Xhc EXE Ztexoe 9EXOl  6FXOE CZ 
yIXPL  OIXOL IXOL OZXOT 92X91 OfX8I 9ZXZZ 8ZXpZ OF¥8Z OFXOE CEXOE YEXOE OC 
OIXbl ZIXOL  6IXOL 61X8E 82X81 pzXZZ 92XhZ 82X8Z~> OEX8Z OEXOE EEXOE BI 
E yIXbL SIXbl 81X91 2X9 BZXOT_— S202 _—ve¥ HC __—OEXDC 8CX8Z__OFX8Z_—dOEXOE __—O9T 
GIXZI. 9TXPl 6TXPI = 12X97 ae SZX0Z —-PeXS peXpe  OFX9Z 8ZX8Z OFX8Z FI 
bIXCL vIXPl 81Xbl 61X91 Py Ges GPU Wed West Wee Sexe dy 
CIXZI SIXZE SIXPE 9I1X9T E2xOT OZXOT  98¢X81  LeX0Z ALEXCc  8cX%re 0X9 OL 
ZIXZL  >IXZL +FIXPl OTXPL 61X91 22X91 SeX8t S7ex0e L2*02 ZLeXte = OSXHT 8 
= % CIXZL 9IXZI__SIXhL OIXOT OZ¥OT —2zX81_—Ac@X8T_ «OE XBT ae Xe oexez 
STXZI OIXZI OIXPT SIX9T 61X81 2X8I $cX0Z 62X02 perce 9 
CIXOL SIXZI SIXPI  9IXOT OZX9L 02X81 O¢x0Z + rex0e OFXOE S 
“AZTXOL  SIXOL SIXZL “LZIXP1 8TX9l O0ZX9l AC7X8I «= 9eXBT = 9eXOE SF 
*A71X0L SIXOL ZIXZL ALIXP1 _61Xpl O2XOT yeXOT 9exX8T =f 
ZAZTXOL ZIXZI1 STXZI “LIXbI =6IXpI =X (OeX8T 
OOFI 00ZT OOTT 000T 006 008 002 009 00S OSt 00r ose 00g  JoMog 
ALANIN aad SNOILNTOASA osIOF{ 
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Engine Lathe with 30-foot bed machining propeller shaft liner for Emergency Fleet Ship. 


This liner weighed 2,750 pounds. 
CASTINGS 
The exceptional quality of Columbian Propellers has caused many 
of our satisfied customers to request prices for bronze castings in 
such quantity that we have developed a large general castings business. 


Manganese Bronze Castings 
Originally our castings business was confined principally to 
Columbian Manganese Bronze, the properties of which are described 
on page 9, and castings are made of that metal from a few ounces 
up to 5,000 pounds. Our castings business has, however, naturally 
developed into a specialty in making 


Difficult Castings 
We manufacture castings which the ordinary foundry cannot 
make, or which are subject to careful chemical analysis, or which 
must be particularly smooth or homogeneous, or castings with par- 
ticular qualities, such as acid-resisting. We make, however, a large 
volume of ordinary bronze castings but specialize more in the heavier 
weights. 
Copper Castings 
During the past year we have made a large quantity of copper 
castings, some of which were made to very rigid specifications, on 
which three other foundries had failed. This consisted of copper 
tubes 7 inches inside diameter, 7 feet, 6 inches long, having an elec- 
trical conductivity of 80 per cent that of pure copper or better; the 
castings to stand a hydraulic pressure of 80 pounds per square inch. 
Our experience in this line enables us to handle practically anything 
in the line of copper castings. 
Inquiries are solicited for all classes of bronze and copper castings. 


SHIPS BELLS 


‘ ; tu: 1st Dog Watch 
Middle Morning Forenoon Afternoon 


Ist 4 to 6 
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L. B. CAT. NO. 1137 


